A lo-year-old male California sea lion (Zalophus californianus) from an aquarium in Florida died after 3 days of exhibiting lethargy and anorexia and spending unusually long periods of time in the water. The animal's nutritional condition was adequate, and its internal body temperature was 37.2 C. Both testicles were retained within the body cavity.
tion were present on the epicardial surface, in the parenchyma of the left and right kidneys, and within axillary, hilar, and mesenteric lymph nodes. The stomach had multifocal areas of mucosal hyperemia.
Specimens of liver, heart, lung, spleen, stomach, pancreas, skeletal muscle, small intestine, multiple lymph nodes, urinary bladder, kidney, major blood vessel, testis, and epididymis were fixed in 10% neutral buffered formalin. Paraffinembedded sections were cut at 5 µm, stained with hematoxylin and eosin (HE), and examined. Specimens of liver were also embedded in glycol methacrylate, and 3-µm sections were stained with HE and examined. Pieces of liver and skeletal muscles were processed for transmission electron microscopy. Paraffin-embedded sections of liver were stained with anti-Toxoplasma gondii, anti-Neospora caninum, and anti-Sarcocystis cruzi serum. The reagents and controls were the same as used previously. 6, 14 Histologically, the liver contained random, variably sized multifocal to coalescing areas of coagulative and lytic necrosis with associated nuclear pyknosis, karyorrhexis, and hepatocyte loss ( Fig. 1 ). Hepatocytes adjacent to areas of necrosis often contained protozoal organisms. Several skeletal myocytes contained tissue cysts (sarcocysts) of Sarcocystis sp. unassociated with inflammation. Multifocally, similar organisms were present in the myocardium. Moderate lymphoid depletion was noted in the spleen and lymph nodes. Diffusely, the lungs were moderately congested and edematous. Diffuse mild hemosiderosis was evident in the splenic red pulp.
Protozoa in liver divided by endopolygeny-a form of schizogony. 9 Both immature and mature schizonts were seen. Immature schizonts contained a large nucleus that became multilobed ( Fig. 2A-C) . The merozoites were formed at the periphery, often around a prominent residual body ( Fig. 2D,  2E ). Schizonts were up to 32 µm long and contained 6-35 merozoites. Not all merozoites were arranged radially ( Fig.  2F ). Merozoites were approximately 5 x 1 µm and contained a central vesicular nucleus.
Ultrastructurally, schizonts were located free in the he-patocyte cytoplasm without a parasitophorous vacuole (Fig.  3A ). The parasites appeared to have divided by endopolygeny, which is characteristic of Sarcocystis sp. 9 Merozoites contained numerous micronemes, a conoid, and a nucleus but no rhoptries ( Fig. 3B ). Sarcocysts in striated muscles were up to 100 µm in diameter (Fig. 4A ). The cyst wall was 0.5-1.2 µm thick and had sloping-to-straight villar projections (Fig. 4B ). The villar projections were up to 1.5 µm in length and up to 0.3 µm in width and contained microtubules that extended up to the middle of the ground substance ( Fig. 4C ).
Schizonts and merozoites in liver reacted with anti-S. cruzi serum but not with T. gondii and N. caninum antisera. The sea lion probably died because of hepatic necrosis caused by the Sarcocystis-like protozoon. The relationship between intramuscular sarcocysts in skeletal muscles and schizonts in the liver was not determined.
The parasite in the liver of the sea lion was identified as Sarcocystis sp. based on antigenic and structural characteristics. Parasites divided by endopolygeny, in which the nucleus becomes multilobed and the merozoites are formed often simultaneously; this process is found only in Sarcocystis and Frenkelia spp. 9 The parasites reacted with S. cruzi an-Sarcocystis species have a 2-host life cycle. 9 Asexual detiserum. The parasite could not be T. gondii or N. caninum velopment occurs in the intermediate hosts (herbivore), and because these 2 species divide into 2 organisms by endodyog-sexual development occurs in the definitive host (carnivore). Intermediate hosts become infected by ingesting sporocysts eny.
or oocysts excreted in the feces of carnivores. After the in- gestion of sporocysts, sporozoites excyst in intestinal lumen and penetrate the gut wall; this is followed by 1 or more generations of schizonts, usually in endothelial cells of blood vessels. 9 Merozoites released from schizonts form sarcocysts in the muscles and brain of the herbivore host. The definitive host becomes infected by ingesting intramuscular sarcocysts. After ingestion of sarcocysts, bradyzoites transform into gamonts and oocysts in the small intestine of the carnivore. Oocysts sporulate in situ, and sporulated oocysts or sporocysts are excreted in feces.
Little is known of the structure and life cycle of Sarcocystis species in marine mammals. 9 Huet 12 first found sarcocysts in the skeletal muscle of a sea lion that died in the Jardin des Plantes de Paris, France. The sarcocysts were 300-400 µm long and 20-30 µm wide. Blanchard 3 restudied Huet's specimens and called them Miescheria hueti. Labbé 13 transferred Huet's parasite to the genus Sarcocystis. Thus, the correct name for the Sarcucystis in the sea lion is Sarcocystis hueti. Whether the parasite in the present paper is the same as Huet's parasite cannot be determined without further in-vestigation. Other species of Sarcocystis reported in marine mammals are S. richardi 2, 10, 11 in seals, S. balaenopteralk 1 in a whale (Balaenoptera borealis), and an unnamed species in a sperm whale (Physeter catadon), 9, 16 northern fur seal (Callorhinus ursinus), 4 striped dolphin (Stenella coeruleoalba), 5 and ringed seal (Phoca hispida). 15 Whether the parasite in the liver is the same as that in muscle is not known. The structure of the parasites in the liver resembles a group of newly recognized Sarcocystis species that cause generalized coccidiosis in dogs (S. canis), 8 in raccoons (Sarcocystis spp.), 7 and in horses (S. neurona). 6 Little is known about the life cycle of these newly discovered S. canis and S. neurona-like parasites. The only known stage is schizont with a residual body. The parasite from the horse has been grown in cell culture for transmission studies. The identification of the definitive host was not investigated. plasma gondii, anti-Neospora caninum, and anti-Sarcocystis cruzi sera in an avidin-biotin complex immunohistochemical test. The reagents and controls were the same as those previously described. 4 Microscopically, bronchioles were widely dilated and filled with neutrophils, macrophages, and sloughed epithelial cells. The bronchiolar epithelium was mildly hyperplastic. Numerous large amphophilic viral inclusion bodies were present in the cytoplasm of bronchiolar epithelial cells. Alveolar spaces were expanded by accumulations of macrophages, neutrophils, and scattered syncytial cells; many of the macrophages contained intracytoplasmic and intranuclear viral inclusion bodies. One section of lung was necrotic and had extensive areas of hemorrhage. Neutrophils and bacterial colonies were numerous within the necrotic tissue.
Protozoa resembling asexual stages of coccidia were observed within cytoplasmic vacuoles of many bronchiolar epithelial cells and were also admixed with inflammatory cells and sloughed epithelial cells in the lumen of bronchioles (Figs. l-6). Parasites divided by schizogony ( Fig. 5 ). Uninucleate, multinucleate, and fully mature schizonts with
